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Leberresektion bei prim/iren malignen
The period from 1960 to now will be viewed someday as the golden age of surgical hepatology. During this time,remarkable and previously inaccessible information was obtained about hormonal influences on liver structure and function, the metabofic effects of portacaval shunt, mechanisms of hepatic regeneration aftersubtotal hepatic resection, and the most effective ways to perform these resections. In the background or foreground of all these advances can be seen the brooding presence of li~,er transplantation. However, it is our assignment here to review a small corner of this very large room, namely the treatment o f primary hepatic tumors by partial hepatectomy. In so doing, we will also refer to our total experience with tiver resections. 
Original descriptions of anatomic resections
The first right hepatic lobectomy (anterior and posterior segment) was done by W e n d e l in 1911 (1), the fi.rstleft lobectomy (medialand lateral segment) was performed b y A b e l (2), and right trisegmentectomy (right lobe plus medial segment of left lobe) was described by Lortat-Jacob and R o b e r t (3) at about the same time as this operation was mentioned by Wangensteen (4) . Although removal o f the lateral segment of the left lobe undoubtedly was performed long before, R a v e n (5) described hilar dissection preparatory to removal of the lateral segment o f the left lobe as late as 1949. These achievements were all the more remarkable considering that the segmental anatomy of the liver (Fig. 1) was not well understood until years later, with the reports of C o u i n a u d (6) 
, and G o l ds m i t h and W o o d b ,~m e (7)
. In 1983, we described the operation of left trisegmentectgmy (left lobe plus anterior segment of right lobe) (8) . These 5 resections are the only anatomical ones which we perform. All others are considered local excisions, even if a huge bulk o f tumoris removed.
Technical refinements
A surgeon who is not able to perform all of the 5 resections should not undertake any of the so-called easier hepatectoroles. Many referrals to us are spoiled cases in which an un- 
(9).
prepared surgeon has had to back out after conceding his (or her) unpreparedness. The index procedures are right and left trisegmentectomy. If these operations can be performed skillfully, all other anatomic resections are easy since the preparation for each is an integral step toward accomplishment of a trisegmentectomy. All of the anatomic resections are based insofar as possible upon dissection and control of all of the major structures entering the specimen to be removed and upon early control of the veins leaving it.
R i g h t trisegmentectomy
Deaths after all of the anatomical resections were frequent until 20 years ago. The operative mortality following right trisegmentectomy ranged from 40 to 60% until 12 years ago when this previously seldom used and purportedly difficult operation was described in detail shown (9) . The features of the completed operation are demonstrated in Figure 2 . (12) . However, clinical recovery was complete, and she is well 18 years later. Other benign lesions are listed in Table 3 . With the single cysts, it could not be determined in advance ifthese contained tumors, and in 4 instances listed in one of the latertables, malignant neoplasms were found in the cyst wall. The rest of the benign lesions included some tumors rarely seen in the liver including a fibroma and a leiomyoma (Tab. 3). The resections used for the benign lesions are listed in Table 4 .90 ofthe 161 resections were ofa lobe or more including 31 right or left trisegmentectomies. There were 63 "local excisions" but some of these so-called non-anatomical resections were anything but minor.
Operative mortafity included all deaths in the hospital or in the first 30 days.For benign lesions, the resections had a mortality of2.5%.The 4 deaths were after resection for trauma (2 examples), a liver abscess caused by an opportunistic microorganism, and a regenerative nodule. This last death was of a 27 years old female whose cirrhotic liver contained a giant regenerative nodule which was diagnosed mistakenly as a hepatoma. She bled to death after an ill advised right lobectomy.
Primaryhepatic malignancies
The frequency of hepatic resection for primary hepatic malignancies was actually lower than hepatectomy for localized hepatic metastases. During the 17 years period, 108 patients had hepatic resection for metastatic disease, commonly from eolorectal primaries (Tab. 6). During the same time, there were only 87 resections for malignant primary neoplasms (Tab. 6). The histopathologic diagnoses in the 87 cases are summarized in Table 7 . Hepatomas led the list totaling 60.13 ofthe hepatomas were of the fibrolamellar variety which have been described as having a less aggressive natural history (13, 14, 15) . There were 10 cholangiocarcinomas in pure form or mixed with hepatocellular components (Tab. 7). A variety of sarcomas and even more rare tumors completed the list (Tab. 7). There were 4 examples of malignancies which developed in hepatic cysts apparently in nests of hyperplasia. In 3 ofthose 4 cases, the tragic error had been made at earlier operations of marsupializing the cysts or of draining them into defunctionalized Roux limbs ofjejunum. Of the 87 resections, 50 were right or left trisegmentectomies, and 26 more were of the right or left lobe. There were 2 lateral segmentectomies and 9 local excisions (Tab. 8). The operative mortality was 12.6% (11 patients). In 4 of these cases, the liver had underlying cirrhosis, and in 4 more, the patients were more than 60 years old. Technical problems at operation or subsequent hepatic failure were the usual lethal factors in patients with cirrhosis.The mortality with the different kinds of resections is summarized in Table 8 .
The operative mortality in cases ofprimary hepatic malignancy (Tab. 8) was greater than the 2.5% figure after resection for benign disease (Tab. 5) and the 0% mortality afterresection for hepatic metastases (Tab. 9). A closer look at operative mortality
The 15 deaths in the 356 cases are documented separately in Table 11 .6 of the patients were cirrhotic, and for them liver failure was the principal factor in the fatal outcome from a few hours to 58 days later. 2 other patients, both young, died intraoperatively when massive traumatic injuries could not be repaired. Most of the other deaths were of older patients who either died during vain attempts at very difficult resections or subsequently from hepatic failure ( Tab. 11 
The long term course Benign disease
All ofthe patients who survived the perioperative period are well 1 month to 17 years postoperative with a single exception. A 31 years old womanwho underwent right trisegmentectomy for multiple hepatic adenomas was left with residual neoplasms in the lateral segment. 4 years later, she died of acquired immune deficiency syndrome. In a "look-back" blood bank investigation, a unit of HIV-infected blood was found to have been given to her in the postoperative period. The other patient with multiple adenoma recurrence is well 5years after liver transplantation. The absence of chronic liver disease in the chronic survivors is noteworthy.
Primaryhepaticmalignancy
The life survivalcurves of all patients, patients with nonfibrolamellar hepatomas, patients with fibrolamellar hepatomas, and patients with malignancies other than hepatomas are summarized in Figure 4 . The projected 5years survival of40% was not quite as good as the 45% survival after hepatic resection for colorectal metastases (Fig. 4) . The 12% perioperative mortality for patients with primary tumors was the main factor in this difference; therewas no operative mortality after resection ofcolorectal metastases. Invariably, the late deaths in both groups were due to recurrent tumor. The histopathologic diagnosis ofthe primary tumorwas an important determinant of the eventual outcome. Nonfibrolamellar hepatocellular carcinomas, sarcomas, and miscellaneous rare malignancies had only a 25% 5 years survival expectatio n (Fig. 5) . The best prognosis was with fibrolamellax hepatoma. Of 13 patients whose fibrolamellar tumors could be resected, 12 are alive from 6 months to 17 years (Fig. 5) . The only death was of a patient who had an emergency transplantation after the outflow ofthe hepatic remnant was compromised by right trisegrnentectomy. Patients with cholangiocarcinomas, mixedlesions, and hepatoblastomas had an actuarial 5 years survival between worst and best groups described above (Fig. 5) .
Discussion
This unusually extensive experience with subtotal hepatic resection was a fringe effect of having a liver transplantation center. Many ofthe patients were referred afterthe conclusion was reached from initial exploration that the lesions could not be resected. The consequence was a large percent of trisegmentectomies. As the years have passed, the total number of cases has increased to the point that this is the largest personal or institutional series in the world of resections for indications other than trauma. The only patients to face a substantial perioperative mortality were those with primary malignancies. Those in this group who did not survive operation tend to have very extensive tumors or a high incidence of underlying liver disease.
